the native SYT1 associates with SYT5-GFP and CLB1-GFP, but not with free GFP 1 ( Figure 1B) . 2 To determine the relative abundance and tissue specificity of the putative 3 SYT1/SYT5/CLB1 complex (hereafter SSC complex) we used freely available RNAseq 4 data from the transcriptomic variation database (TraVa) [31] . Table S2 shows that the 5 SYT1, SYT5 and CLB1 genes are ubiquitously expressed, and that the SYT1 transcripts 6 are, on average, three times more abundant than SYT5's and two times more abundant 7 than CLB1's across multiple tissues. We also assigned putative functions for SYT5 and Figure S1 ). Next, we generated 3D structures for the predicted cytosolic regions of residues, 87% of the SYT5 aminoacid residues, and 69% of the CLB1 residues could be 1 8 modelled with >90% confidence using the crystal structure of the mammalian extended
The known effects of the syt1-2 mutation in Ca 2+ -regulated stress responses [6, 1 7, 14], the observed root hair polar growth defects that can be associated to aberrant 2 [Ca 2+ ] cyt oscillations [36], and the identification of a highly conserved Ca 2+ binding site in 3 SYT1, SYT5 and CLB1 ( Figure 1D-1F apoplastic Ca 2+ induced by either EGTA or BAPTA did not have a significant effect in 1 1 the number of SYT1-GFP, SYT5-GFP labelled "beads" at the cell cortex, and did not 1 2 induce gross morphological changes in the cER as indicated by the GFP-HDEL marker to 5 fold increase in the number of SYT1-GFP and SYT5-GFP labelled "beads" at the indicated by the increase in the number of beads labelled by the artificial EPCS marker 2 0 MAPPER-GFP [8] ( Figure S3 ). This increase in EPCS number was accompanied by 2 1 cER rearrangements characterized by a significant reduction of the average reticule size 2 2 of the cER network ( Figure 4R) . Remarkably, treatments with EGTA and BAPTA did not but treatments with REEs often caused a significant reduction in the CLB1-GFP 2 5 fluorescent signal that hindered our ability to further analyze the subsequent CLB1 Because the delivery of SYT1-GFP to EPCS is cytoskeleton dependent but its 2 3 rearrangement in response to NaCl is cytoskeleton independent [8], we asked whether 2 4 the actin cytoskeleton and/or the microtubule network play a role in the REE-induced 2 5 SYT1-GFP and SYT5-GFP relocalization process. Figure S8 shows that, different 2 6 thanthe previously described NaCl treatment[8], the treatment with LaCl 3 induces SYT1- Ca 2+ is an ubiquitous intracellular secondary messenger involved in many induced EPCS reorganization will likely require genetic strategies, such as REEs-1 7 resistance screens and/or mutant analyses beyond the scope of this study. REEs is a biological consequence of the rearrangement of the SSC complex, or an 5 artifact due to overexpression of CLB1-GFP in a WT background is currently under 6 evaluation. Stress-specific regulatory mechanisms controlling S-EPCS organization in 1 0
Arabidopsis.
1
The cortical ER is a complex arrangement of tubules and small cisternae and stability by promoting cytoskeleton-dependent EPCS rearrangements in a process transgenes. Seeds of the mutant alleles syt5-1 (SALK_036961) and clb1-2 (SALK_006298) 1 5
were obtained from the Arabidopsis Biological Resource Center (Ohio State University). Arabidopsis seedlings were grown vertically for 4 d on one tenth-strength MS medium and 2 0 similar size seedlings were transferred to the same media supplemented with different NaCl 2 1
concentrations. The root elongation and root hair phenotypes were scored after 9 d. Germany). Proteins were stripped from the beads by boiling in 50 μ l SDS loading buffer for 10 blots were performed using anti-GFP (Santa Cruz Biotechnology sc-9996), anti-SYT1 [7], anti-1 Mouse IgG-Peroxidase (Sigma A9044), and anti-Rabbit IgG-Peroxidase (Sigma A0545).
2
Molecular cloning and generation of transgenic plants 3
The CLB1 and SYT5 constructs used in this study were generated via PCR amplification 4 using the RT-PCR product or genomic DNA as a template and gene specific primers, followed Living cell images were obtained using a Nikon C1 confocal laser scanning microscope, a 2 4
Perkin-Elmer spinning disk confocal microscope, and an Olympus FV1000 multiphoton confocal 2 5 laser scanning microscope. The Nikon C1 confocal laser scanning microscope was equipped was subject to one way ANOVA analyses to identify statistical differences among treatments. All 1 7 statistical analyses were performed using the GraphPad Prism 5.0b software. The Arabidopsis Genome Initiative locus identifiers for genes used in this article are SYT1 2 0 (At2g20990), SYT5 (At1g05500), and CLB1 (At3g61050). domain proteins and the similar FAM62 genes and synaptotagmin genes of metazoans. proteins to organelle contact sites. J. Cell Sci. 125: 49-58. phosphoinositide-specific phospholipase C-delta1. Biochemistry, 36: 2753-2762. Figure 1 . The Ca 2+ -dependent phospholipid binding proteins SYT5 and CLB1 interact with SYT1. Table 1A . Peptide counts detected upon GFP immunoprecipitation followed by LC-MS/MS analysis using Arabidopsis plants expressing GFP (control) and SYT1-GFP. Numbers indicate the total spectrum counts corresponding to the indicated proteins, and the exclusive unique peptides represented within them. The best mascot ion score among these peptides is indicated. The number of peptides corresponding to GFP is shown for reference. This result is representative from 3 independent experiments (For details on the replicates see Table S1 ). B) Arabidopsis transgenic plants expressing SYT1-GFP, SYT5-GFP and CLB1-GFP were used for immunoprecipitation using GFP-trap beads. Plants expressing free GFP were used as control. The Seedlings were grown in one tenthstrength MS medium for 4 d and then transferred to the same media supplemented with the NaCl concentrations indicated. n = 60 seedlings / treatment. Asterisks indicate significant differences between the wild type (Col) and the mutants (P < 0.05) (B) Representative roots from WT (Col), syt1-2, syt5-1, clb1-2 single and syt1-2 syt5-1 clb1-2 triple mutants showing the root hair morphology upon NaCl stress. Arabidopsis seedlings were grown vertically for 5 d on one tenth-strength MS medium supplemented with 50 mM NaCl and directly imaged on the growth media without mounting. (C) Quantification of root hair phenotypes. Right panels show representative root hair morphologies categorized as normal (green), skewed (yellow) or branched (red). Data represent the percentage of root hairs on each category and n represents the number of root hairs quantified for each genotype. Scale bars = 200 μm. NaCl stress destabilize the cortical cytoskeleton (orange/blue mesh) and promotes the relocation of SYT1 along the cER tubules effectively promoting cytoskeleton-independent S-EPCS expansions (C-D) Long-term treatments with LaCl 3 activate endocytosis, increase the activity of the Calmodulin -based sensor GCaMP3, and promote the cytoskeleton-dependent accumulation of SYT1 and SYT5 tethers at the cell cortex effectively increasing the number of S-EPCS.
